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Abstract:

Objective: To compared home-based cardiac rehabilitation (CR) with usual care in elderly patients
not willing to participate in centre-based CR.

Design: Randomised clinical trial with 12 months follow-up and mortality data at 5% year.
Setting: Rehabilitation Unit, Department of Cardiology, Copenhagen, Denmark.

Participants: Elderly patients > 65 years with coronary heart disease.

Intervention: A physiotherapist made home visits in order to develop an individualised exercise
programme that could be performed at home and surrounding outdoor area. Risk factor
intervention, medical adjustment, physical and psychological assessments were offered at baseline
and after 3, 6 and 12 months.

Main Outcome Measurements: The primary outcome was six minutes walk test (6MWT).
Secondary outcomes were blood pressure, body composition, cholesterol profile, cessation of
smoking and health related quality of life.

Results: 40 patients participated. The study population was characterised by high age (median age
77 years, range 65-92 years) and high level of comorbidity. Patients receiving home-based CR had
a significant increase in the primary outcome 6MWT of 33.5m (95%CI: 6.2, 60.8, P=0.02) at 3
months whereas the usual care group did not significantly improve. However, at 12 months follow-
up there was a significant decline in 6MWT in both groups; 55.2m (95%CI: 18.7, 91.7, P<0.01) in
the home-based CR group and 52.1m (95%CI: -3.0, 107.1, P=0.06) in the usual care group. There
were no significant differences in blood pressure, body composition, cholesterol profile, cessation
of smoking and health related quality of life after 3, 6 and 12 months follow-up.

Conclusions: Participation in home-based CR improved exercise capacity among elderly patients

with coronary heart disease. However, when intervention ceased effect was rapidly lost.
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Article focus
* To compare home-based cardiac rehabilitation with usual care in elderly patients with
coronary heart disease.
Key messages
* Home-based cardiac rehabilitation improved exercise capacity among elderly patients
with coronary heart disease.
= Elderly patient with coronary heart disease has a high level of co-morbidity and
disability.
=  When the home-based intervention ceased effect was rapidly lost.
Strengths and limitations of the study
= The randomised design provides a higher level of evidence.
= This population represents the ‘real-world’ scenario of elderly cardiac patients.
= The duration of the intervention may be too short to maintain changes in exercise
capacity at 12 months follow-up.
= The size of the study did not allow sub-group analysis.

Introduction

Participation in cardiac rehabilitation (CR) is often the first step toward optimal secondary
treatment and prevention and is recommended to patients with coronary heart disease. The centre-
based programmes are the cornerstone in the evidence of CR, with meta-analysis showing an
approximately 20% reduction in all-cause and cardiac mortality and 17% reduction in re-infarction
rate among patients who participated in the programmes '“. CR is also found to be effective among
the elderly age > 65 years 3 and this group may benefit the most +® However, the elderly and
patients with co-morbidity are underrepresented in the centre-based programmes. It has been
estimated that only 20% of eligible elderly participate 67,

In order to improve participation rate, there has been an increasing focus on home-based CR where
the entire programme or parts hereof is moved from the centre to the patients home. This could be
an attractive alternative to centre-based CR. A recently published Cochrane review ® established
that home-based CR was not inferior to centre-based CR and a review from 2006 ° found that the
home-based programmes at some points were superior to usual care. However, the included
populations in the reviews were highly selected with few elderly and excluding patients with co-

morbidity and disability. Since elderly patients with coronary heart disease is the fastest growing

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml



©CoO~NOUTA,WNPE

BMJ Open

Cardiac rehabilitation 4

sub-group of cardiac patients there is an increasing need for adjusting the CR programmes
according to their requirements.

The aim of this study is, in a randomised design, to compare the effect of home-based CR with
usual care in a population of patients > 65 years with coronary heart disease who did not want to

participate in a centre-based CR programme.

Methods

Trial design

The study is a randomised clinical trial comparing home-based CR with usual care. The study
represents patients not willing to participate in centre-based CR, which is offered routinely to all
patients with coronary heart disease after discharge from our coronary department. Figure 1 shows
the flowchart.

Inclusion criteria were patients > 65 years with a new coronary event i.e. acute myocardial
infarction (MI), percutaneous transluminal coronary intervention (PCI) or coronary artery bypass
graft (CABQG). Exclusion criteria were mental disorders (dementia), social disorders (severe
alcoholism and drug abuse), living in a nursing home, language barriers or use of wheelchair. The
recruitment period was from January 2007 to July 2008.

Patients were recruited through a database covering all invasive procedures in the catchments area
of Bispebjerg University Hospital, Copenhagen. All patients were consecutively invited by letter
and non-responders were additionally contacted by telephone. Patients had to give informed consent
before any trial related procedures. Patients were randomised in alternated block sizes of 4 to 6
using computer generated randomly permuted blocks. An impartial person not related to the study
randomised patients. The result of the randomisation could not be blinded because of the nature of

the intervention. Data were collected at Bispebjerg University Hospital before randomisation and
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after 3, 6 and 12 months. In addition, overall mortality data were obtained in July 2012, 5% years
after the study was initiated.

The study was approved by the local ethic committee (jr.nr. KF01327990), the Danish Data
Protection Agency (j.nr. 2006-41-7212) and is registered at www.clinicaltrial.gov (NCT00489801).
Intervention

The home programme

The home programme was designed to focus on the exercise component of CR, which was moved
to the patients home. A physiotherapist made home visits twice with 6 weeks interval in order to
develop a training programme that could be performed at home and surrounding outdoor area. A
telephone call was made in between the two visits to clarify any questions.

The exercise programmes were individualised but followed the international recommendations with
30 min. exercise per day including 5-10 min. warm up (e.g. slow walking) and 10 min. cool down at
a frequency of 6 days per week '*'" at an intensity of 11-13 on the Borg scale . For very disabled
patients the exercise programmes were of shorter duration but then repeated several times a day.
Regarding risk factor intervention and medical adjustment a cardiologist counselled the patients at
baseline and after 3, 6 and 12 months. At 4 and 5 months a telephone call was made to encourage
continuous exercising and to answer any questions. All patients were offered dietary counselling
and (if needed) smoking cessation.

Usual care

As for the home group, the patients were offered risk factor intervention and medical adjustment by
a cardiologist at baseline and after 3, 6 and 12 months and telephone calls were made at 4 and 5
months. There was no exercise education or dietary counselling, but if needed smoking cessation

was offered.
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Outcome measures

The primary outcome was change in exercise capacity determined by 6MWT. The secondary
outcomes were: sit to stand test (STS), self reported level of physical activity, systolic and diastolic
blood pressure, total-, HDL- and LDL-cholesterol, body mass index (BMI), waist-hip ratio,
proportion of smokers, and health related quality of life measured by SF-12 and Hospital Anxiety
and Depression Scale (HADS). Outcomes were evaluated after 3, 6 and 12 months.

In the STS-test the patients must as fast as possible within 30 sec. change position from sitting on a
chair to upright standing, without holding the handgrip, hereby measuring the strength in the lower
limb. Self-reported level of physical activity was estimated by a questionnaire originally developed
by Saltin and Grimby "2 1t has four categories ranging from a sedentary lifestyle, to performing
light activities 2-4 hours/week, activity more than 4 hours/week or highly vigorous physical activity
more than 4 hours/week. Patients in the last three categories were classified as having an active
lifestyle. Medication included the use of diuretics, beta-blockers, calcium antagonists, lipid
lowering drugs, anti-thrombotics, anti-diabetic and anti-depressive treatment. Sociodemographic
data included level of education, main employment status, contact to children, living alone and the
need of weekly assistance at home. Patients in NYHA II-IV and CCS II-IV were categorised as
having dyspnoea and angina, respectively. Co-morbidity was assed by The Charlson Co-Morbidity
Index (CMI) ", which measures the burden of 19 co-morbid conditions through a weighted index.
The CMI was categorised in 3 sub-groups: 0 (no co-morbid condition), 1-2 and > 3 (high level of
co-morbid burden).

Adverse events were recorded in the study period and included admissions for MI, progressive
angina, decompensated congestive heart failure, severe bleeding, new malignant disease, and
performance of PCIL. Moreover, the number and duration of hospital admissions were recorded 1
year after randomisation. Mortality data were obtained from the Civil Registration System, which

records the vital status of all citizens in Denmark.
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Statistical analysis
Baseline data were compared using two-sided t-test for continuous variables and chi2 test for

categorical variables. To test the effect of the interventions at 3 and 12 months a mixed model of

©CoO~NOUTA,WNPE

10 regression analysis was used with a time*treatment interaction term. All the models were adjusted
12 for age and gender. We did not adjust the significance levels for multiple testing, since such an

14 adjustment is a too conservative test to perform when data are positively correlated, as in this study.
16 Data were analysed by intention to treat. All statistical analysis was performed using STATA for

windows release 10.0.
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Table 1 Baseline characteristics according to intervention

Values are mean (SD) unless stated otherwise

Characteristic Usual care Home
n=21 n=19
Age 76.5 (7.7) 77.3 (6.0)
Men n (%) 11 (52.3%) 12 (63.2%)
Risk factors
Hypertension, n (%) 13 (61.9%) 16 (88.9%)
Hyperlipidemia, n (%) 17 (81.0%) 18 (94.7%)
Diabetes, n (%) 2 (9.5%) 7 (36.8%)*
BMI, kg/m’ 26.2 (3.6) 27.6 (4.5)
Current smokers, n (%) 9 (42.9%) 8 (42.1%)
Medical history
Previous M, n (%) 8 (38.1%) 6 (31.7%)
Previous PCI, n (%) 5(23.8%) 4 (21.1%)
Previous CABG, n (%) 2 (9.5%) 0 (0%)
Heart failure LVEF < 45%, n (%) 9 (42.9%) 9 (50.0%)
Event prior to entry into the study
Post-MI without invasive procedure, n (%) 4 (19.1%) 0 (0%)
Post-PCI, n (%) 14 (66.7%) 16 (84.2%)
Post-CABG, n (%) 3 (14.3%) 3 (15.8%)

Clinical status

6MWT, m 325.9 (123.1) 290.9 (116.5)
STS 10.9 (3.7) 8.9 (4.8)
Systolic blood pressure, mmHg 138.3(22.2) 153.6 (27.5)
Diastolic blood pressure, mmHg 72.2 (13.9) 76.1 (13.0)
Waist-hip ratio 0.9 (0.1) 1.0 (0.1)
Dyspnoea, NYHA II-1V, n (%) 13 (61.9%) 11 (57.9%)
Angina, CCS II-1V, n (%) 4 (19.1%) 4 (21.1%)
Self-reported active lifestyle, n (%) 10 (47.6%) (31.6%)
Co-morbid conditions
CMI score 0, n (%) 0 (0%) 1 (5.3%)
1-2, n (%) 9 (42.9%) 7 (36.8%)
>3,1n (%) 12 (57.1%) 11 (57.9%)
COPD, n (%) 7 (33.3%) 4(21.1%)
Peripheral arterial disease, n (%) 3 (14.3%) 5(26.3%)
Laboratory values
Total cholesterol, mmol/l 4.5(1.1) 4.3(0.9)
HDL cholesterol, mmol/l 1.4 (0.3) 1.3 (0.6)
LDL cholesterol, mmol/l 2.52.2) 2.4 (1.7)
Health related quality of life
HADS anxiety score 4.7 (3.0) 5.1(4.9)
HADS depression score 5.3(3.8) 4.8 (2.7)
SF-12 PCS 39.0 (10.8) 38.0(9.9)
SF-12 MCS 46.9 (10.1) 48.9 (9.3)
* P<0.05.

Abbreviations: MI, myocardial infarction; PCI, percutaneous transluminal coronary intervention;
CABG, coronary artery bypass graft; LVEF, left ventricular ejection fraction; 6MWT, 6 minutes
walk test; STS, sit to stand test; CMI, Charlson co-morbidity index; COPD, chronic obstructive
lung disease; HADS, Hospital Anxiety and Depression Scale; PMS, physical composite scale of SF-

12; MCS, mental composite scale of SF-12.
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Results
A total of 40 patients participated. Baseline characteristics are listed in table 1. Except for a higher

incidence of diabetes in the home group there were no significant differences between the two
groups. In addition, there were no significant differences in medication and sociodemographic data
(data not shown). All patients received anti-thrombotics and lipid lowering drugs and 77.4%
received beta-blockers.

Exercise capacity

Figure 2 illustrates the unadjusted means of the primary outcome measurement of 6MWT from
baseline to 12 months follow-up. The figure shows a significant increase in walking distance of
33.5m (95%CI: 6.2, 60.8, P=0.02) in the home group after the intervention followed by a significant
decline of 55.2m (95%CI: 18.7, 91.7, P<0.01) at 12 months follow-up to a level lower than the
baseline value. Patients in the usual care group had a non-significant increase in walking distance of
10.1m (95 %CI: -19.3, 39.5, P=0.5) after 3 months followed by a decline of 52.1m (95%CI: -3.0,
107.1, P=0.06) at the end of the follow-up period. When adjusting for age and gender in a mixed
model with a time*treatment interaction term, there were no significant differences between the
groups at 3 months (table 2). At 12 months follow-up, a significant decline in 6MWT and STS was
found in both groups with no differences between the groups (table 3).

Other outcomes

A higher proportion of patients reported a change from an inactive to an active lifestyle in the home
group (27%, P<0.05) compared to the usual care group (-5%, P=0.6) after the intervention with a
difference between the two groups of 33% (P<0.05). At 12 months follow-up the proportion of
patients with a self-reported active lifestyle declined again in the home group with no changes in the

usual care group.
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Table 2 Effect of intervention at 3 months follow-up

Usual Home

care

A0-3 95%CI A0-3 95%CI A 3 months  95%CI

months months between

home-
usual care

Exercise capacity
6MWT, m 10.1 -23.6,43.9 36.3 -0.9,73.6 26.2 -24.1,76.5
STS 0.9 -0.8,2.6 1.0 -0.8,2.8 0.1 23,26
Clinial status
Systolic blood pressure, mmHg 2.0 -8.4,124  -129 -24.2,-1.6* |-14.9 -30.2,0.5
Diastolic blood pressure, mmHg 4.1 -2.2,105 -1.5 -8.4,54 -5.7 -15.0, 3.7
BMI, kg/m® 0.1 -1.3,1.5 -0.5 2.1,1.1 -0.6 27,15
Waist-hip ratio -0.01 -0.03,0.01 -0.01 -0.03,0.01 |0 -0.03, 0.03
Laboratory values
Total cholesterol, mmol/l -0.2 -0.6,0.2 -0.1 -0.5,0.4 0.1 -0.5,0.7
HDL cholesterol, mmol/l 0.1 -0.01,0.2 0.1 -0.1,0.2 -0.04 -0.2,0.1
LDL cholesterol, mmol/l -0.2 -0.5,0.1 -0.1 -0.5,0.3 0.1 -0.4,0.6
Cholesterol/HDL ratio -0.4 -0.7,0 -0.3 -0.7,0.1 0.1 -0.5, 0.7
Health related quality of life
HADS anxiety score -0.9 -2.3,0.5 -1.2 -2.7,0.6 0.3 24,19
HADS depression score -1.1 -2.6,0.4 -1.0 -2.7,0.6 0.1 22,23
SF-12 PCS 2.7 -14,6.8 -0.4 5.1,43 -3.1 -94,3.1
SF-12 MCS 3.5 -0.9,7.9 2.4 -2.6,7.5 -1.0 -7.7,5.6

All data are adjusted for age and gender. Positive data indicates an increase in outcome or is in

favour of home-based rehabilitation. * P<0.05.

Abbreviations: CI, confidence interval; 6MWT, 6 minutes walk test; STS, sit to stand test; HADS,
hospital anxiety and depression score; PCS, physical component summary scale of SF-12; MCS,

mental component summary scale of SF-12.
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Table 3 Follow-up data at 12 months

Usual Home

care

A3-12  95%CI A3-12 95%CI A 12 months 95%CI

months months between

home-
usual care

Exercise capacity
6MWT, m -50.9 -86.6, -15.3** -55.0 -94.0, -16.1** | -4.0 -56.8, 48.8
STS -3.0 -4.7,-1.3%* 2.1 -3.9,-0.3* 0.9 -1.6,3.4
Clinical status
Systolic blood pressure, mmHg 0.7 -9.3,10.6 -2.5 -13.1,8.2 -3.1 -17.7,11.4
Diastolic blood pressure, mmHg -0.6 -6.4,5.1 1.6 -4.6,7.8 2.2 -6.2,10.7
BMI, kg/m® 0.4 -0.04,0.8 0.6 0.1, 1.0* 0.2 -0.4,0.8
Waist-hip ratio 0.01 -0.01, 0.03 0.0 -0.02, 0.02 0.01 -0.04, 0.02
Laboratory values
Total cholesterol, mmol/l 0.1 -0.3,0.5 -0.1 -0.5,0.3 -0.2 -0.8,0.4
HDL cholesterol, mmol/l -0.1 -0.2,0.01 -0.04 -0.1, 0.1 0.1 -0.1,0.2
LDL cholesterol, mmol/l 0.1 -0.3,0.2 -0.04 -0.4,0.3 -0.1 -0.6,0.4
Cholesterol/HDL ratio 0.3 -0.1, 0.6 0.1 -0.3,0.5 -0.2 -0.7,0.3
Health related quality of life
HADS anxiety score 0.3 -1.3,1.9 0.4 -1.3,2.1 0.1 23,24
HADS depression score 0.3 -1.2,1.8 1.2 -0.3,2.8 0.9 -1.3,3.1
SF-12 PCS -14 -52,2.3 -1.1 -5.3,3.1 0.3 -5.4,6.0
SF-12 MCS -0.3 -4.6,4.0 -14 -6.1,3.3 -1.1 -7.553

All data are adjusted for age and gender. Positive data indicates an increase in outcome or is in
favour of home-based rehabilitation. * P<0.05, **P<0.01.
Abbreviations: CI, confidence interval, 6MWT, 6 minutes walk test; STS, sit to stand test; HADS,
hospital anxiety and depression score; PCS, physical component summary scale of SF-12; MCS,

mental component summary scale of SF-12.
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Except for lower systolic blood pressure in the home group after the intervention, there were no
significant differences in diastolic blood pressure, waist-hip ratio, cholesterol profile, cessation of
smoking and health related quality of life at 3 and 12 months follow-up either within or between the
home and usual care group.

The number and length of acute and non-acute admissions were equally distributed at 12 months
follow-up (data not shown). Mortality data showed that nine patients died within 5% years (usual

care group n=5 and home group n=4). There was no loss to follow-up.

Discussion

To our best knowledge, this is the first study to investigate the effect of home-based CR compared
to usual care among elderly patients > 65 years with coronary heart disease who did not want to
participate in a centre-based programme. The study confirms that elderly patients who decline
participation in centre-based CR are a very fragile group with low level of exercise capacity and
high level of co-morbidity. For this population home-based CR was found to improve exercise
capacity and although this study is small and generalisation thus limited, it identifies an intervention
targeting this vulnerable group of patients. However, after ending the home programme the gained
improvement in exercise capacity was not sustained.

Exercise capacity

The effect of our home CR programme on exercise capacity is consistent with the findings in the
only other study investigating the effect of home-based CR and usual care among elderly with
coronary heart disease '*. In this study, patients in the age groups 45-65 years, 66-75 years and > 75
years significantly improved their exercise capacity after participating in a home programme
although the improvement was less among the very old patients (>75 years).

Jolly et all’s meta-analyses °, which included studies of all age groups, investigated the effect of

home-based CR and usual care. The meta-analysis showed an improvement in exercise capacity but
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2
3 could not identify any significant differences between the home and usual care group. The authors
g explained this by the probability, that patients in usual care groups may receive input that match the
; home-interventions and thus diminish a possible difference.
20 At 12 months a significant decline in exercise capacity was found in this study in both the home and
g usual care group reaching a level lower than at entrance to the study. We identified two other
E studies with long-term follow-up '*', which in contrast to our study found a sustained
i? improvement in exercise capacity after 12 months if the exercise programme was initiated at home.
ig The discrepancy between studies may be caused by the differences in the enrolled population, our
32 population was older, (mean age 77.3 £6.0 years versus 69.0 £9.0 years '* and 64.3 £0.5 years ),
S:Zg and had a high degree of co-morbidity and low level of exercise capacity, which may have
gg contributed significantly to the lack of sustained effect at 12 months. In the only other study
% targeting the elderly '* the population was highly selected with exclusions rate of 72% among the
ég very old patients (>75 years) due to co-morbidity, disability and congestive heart failure. In
g; addition, the duration of our home intervention may have been too short to maintain changes in
Eéz lifestyle at 12 months follow-up.
g? Coronary heart disease is one of the leading causes of disability and with increasing age other
gg chronic non-cardiac conditions further limit function '®. Our population of elderly had a very high
22 frequency of co-morbid conditions (57% had CMI > 3) and low level of exercise capacity (mean
jé 6MWT=308.4 m £ 120), which probably reflects a true picture of the elderly cardiac population.
%g The 1-year mortality has been reported to be as high as 50 % for patients with CMI > 3 '* and
j; similar mortality rates have been found for patients with a 6MWT below 300 m '”. However, even
gg when the mortality rate is high, improving exercise capacity is important for quality of life since
g; there is a big difference between living independently of others versus having the need for
gi assistance.
55
gs Other outcomes
58
59
60
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Except for self-reported active lifestyle and systolic blood pressure, which changed favorable in the
home group after the intervention, there were no significant differences in diastolic blood pressure,
body composition, cessation of smoking, cholesterol profile and health related quality of life
between the home and usual care group. Our population had a good risk factor control at entrance to
the study why a further improvement could not be expected.

In central Europe, centre-based CR is the traditional choice of CR services. However, establishing
of home-based CR programmes as an alternative for elderly patients could improve CR attendance
rate. In English speaking countries and in countries where health services are not free home-base
CR is more commonly used, primarily through the use of The Heart Manual. Results from these

L 18319
programmes are promising

, although only limited data is available so far.

The main limitation of this study is the number of patients included, which did not allow any sub-
group analysis. With the additionally large variation in the effect of intervention as reflected in the
wide confidence intervals there is a risk of type II error. However, wide confidence intervals are
often seen in exercise trials and our results are in concordance with other much larger exercise trials
1820 The strength of this study is the high co-morbidity, which makes our population more
representative of the elderly population in daily clinical practice. The high co-morbidity is
explained by our screening procedure which eliminated the referral bias often seen to the CR Units,

which is not in favour of the elderly fragile patients with high co-morbidity and disability 42123

Conclusion

In this study of patient > 65 years with coronary heart disease home-based CR improved exercise
capacity. The study confirms that elderly cardiac patients are a very fragile population with high
comorbidity and disability and that results from exercise trials excluding this group cannot just be
applied to the elderly population. After cessation of the home intervention the gained improvement

in exercise capacity was rapidly lost. This emphasises, that close follow-up with continuous
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guidance is important beyond the initial rehabilitation period. Larger trials of unselected older

patients are needed in order to confirm our findings.
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Figure Legends

Figure 1 Flowchart

Figure 2 Changes in mean values of 6MWT

* P value between 3 and 12 months
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Objective: To compared home-based cardiac rehabilitation (CR) with usual care (control group
with no rehabilitation) in elderly patients who declined participation in centre-based CR.

Design: Randomised clinical trial with 12 months follow-up and mortality data after 5% years
(mean follow-up 4 years).

Setting: Rehabilitation Unit, Department of Cardiology, Copenhagen, Denmark.

Participants: Elderly patients > 65 years with coronary heart disease.

Intervention: A physiotherapist made home visits in order to develop an individualised exercise
programme that could be performed at home and surrounding outdoor area. Risk factor
intervention, medical adjustment, physical and psychological assessments were offered at baseline
and after 3, 6 and 12 months.

Main Outcome Measurements: The primary outcome was six minutes walk test (6MWT).
Secondary outcomes were blood pressure, body composition, cholesterol profile, cessation of
smoking, health related quality of life (HRQoL), anxiety and depression.

Results: 40 patients participated. The study population was characterised by high age (median age
77 years, range 65-92 years) and high level of co-morbidity. Patients receiving home-based CR had
a significant increase in the primary outcome 6MWT of 33.5m (95%CI: 6.2, 60.8, P=0.02) at 3
months whereas the usual care group did not significantly improve, but with no significant
differences between the groups. At 12 months follow-up there was a decline in 6MWT in both
groups; -55.2m (95%CI: 18.7, 91.7, P<0.01) in the home group and -52.1m (95%CI: -3.0, 107.1,
P=0.06) in the usual care group. There were no significant differences in blood pressure, body
composition, cholesterol profile, cessation of smoking or HRQoL after 3, 6 and 12 months follow-
up.

Conclusions: Participation in home-based CR improved exercise capacity among elderly patients

with coronary heart disease, but there was no significant difference between the home intervention
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and the control group. In addition, no significant difference was found in the secondary outcomes.

When intervention ceased the initial increase in exercise capacity was rapidly lost.

Article focus
* To compare home-based cardiac rehabilitation with usual care in elderly patients with
coronary heart disease who decline participation in a centre-based rehabilitation
programme.
Key messages
= Home-based cardiac rehabilitation improved exercise capacity among elderly patients
with coronary heart disease.
= This population of elderly patient had a high level of co-morbidity and disability.
=  When the home-based intervention ceased effect was rapidly lost.
Strengths and limitations of the study
= The randomised design provides a higher level of evidence.
= This population represents the ‘real-world’ scenario of elderly cardiac patients.
* The duration of the intervention may be too short to maintain changes in exercise
capacity at 12 months follow-up.
= The size of the study did not allow sub-group analysis.

Introduction

Participation in cardiac rehabilitation (CR) is often the first step toward optimal secondary
treatment and prevention and is recommended to patients with coronary heart disease. The centre-
based programmes are the cornerstone in the evidence of CR, with meta-analysis showing an
approximately 20% reduction in all-cause and cardiac mortality and 17% reduction in re-infarction
rate among patients who participated in the programmes . CR is also found to be effective among
the elderly age > 65 years * However, one of the main problems in centre-based CR is the low
participation rate among patients in general and among elderly patients in particular. Participation
rates are reported to be as low as 30% of eligible patients > but among elderly patients participation
rate is even lower *. In addition, adherence rate to the centre-based programmes are low and drop-
out rates are high °.

In order to improve access and participation rate, there has been an increasing focus on home-based

CR where the entire programme or parts hereof is moved from the centre to the patients home. This
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could be an attractive alternative to centre-based CR. Several guidelines have advocated for home-
based CR " and these programmes are now the main alternative to the centre-based programmes.
We have recently published a randomised clinical trial (RCT) comparing home-based CR with
centre-based CR in elderly patients with coronary heart disease '°. The study showed that home-
based CR was not inferior to centre-based CR which is in accordance with a Cochrane review from
2010 ', A review from 2006 '* comparing home-based programmes with usual care (no
rehabilitation) found a significantly better outcome in systolic blood pressure and in the likelihood
of being a smoker. The home-based programmes had also better outcomes with regard to exercise
capacity, total cholesterol, anxiety and depression score although these data did not reach statistical

. . . . . g 11-13
significance. A limitation in the reviews and meta-analyses

are that the included populations
are highly selected with few elderly patients and excluding patients with co-morbidity and
disability. Since elderly patients with coronary heart disease is the fastest growing sub-group of
cardiac patients there is an increasing need for adjusting the CR programmes according to their
requirements.

The aim of this study is, in a randomised design, to compare the effect of home-based CR with

usual care (no rehabilitation) in a population of patients > 65 years with coronary heart disease who

declined participation in a centre-based CR programme.

Methods

Trial design

The study is a randomised clinical trial comparing home-based CR with usual care. Inclusion
criteria were patients > 65 years with a recent coronary event defined as acute myocardial infarction
(M), percutaneous transluminal coronary intervention (PCI) or coronary artery bypass graft

(CABG) and who declined participation in centre-based CR. Exclusion criteria were mental
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disorders (dementia), social disorders (severe alcoholism and drug abuse), living in a nursing home,
language barriers or use of wheelchair. Figure 1 shows the flowchart.

Patients were recruited from our Rehabilitation Unit which offers centre-based CR to all patients
with coronary heart disease assigned to the hospital. In order to ensure that all patients receive the
CR treatment offer, the referral procedure is centralized and computerized with identification of
patients from a database covering diagnosis and all invasive procedures performed in the
catchments area of Bispebjerg University Hospital, Copenhagen. Patients are consecutively invited
by letter and non-responders are additionally contacted by telephone. At the first visit in the
Rehabilitation Unit patients were invited to participate in the previous mentioned RCT comparing
home-based CR with centre-based CR '° or as an alternative encouraged to participate in the centre-
based CR programme (outside the study). Patients who declined participation in these offers were
invited to participate in this study.

The recruitment period was from January 2007 to July 2008.

Inclusion of patients was not based on a sample size calculation.

Patients had to give informed consent before any trial related procedures. Patients were randomised
in alternated block sizes of 4 to 6 using computer generated randomly permuted blocks. An
impartial person not related to the study randomised patients. Due to the nature of the intervention
concealment of randomisation was not feasible with regard to both patients and researcher. Data
were collected at Bispebjerg University Hospital before randomisation and after 3, 6 and 12 months.
In addition, overall mortality data were obtained in July 2012, 5% years after the study was
initiated.

The study was approved by the local ethic committee (jr.nr.KF01327990), the Danish Data

Protection Agency (j.nr. 2006-41-7212) and is registered at www.clinicaltrial. gov (NCT00489801).
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Intervention

The home programme

Patients received two home visits by a physiotherapist in a 6 weeks interval with the purpose of
creating a training programme that could be performed at home and outside in local surroundings.
Patients were carefully instructed in the training programme and guided to optimal training effort.
In between the visits a telephone call was made by the physiotherapist to resolve any questions.

The exercise programmes were individualised but followed the international recommendations with
30 min. exercise per day including 5-10 min. warm up (e.g. slow walking) and 10 min. cool down at
a frequency of 6 days per week '*!° at an intensity of 11-13 on the Borg scale . For very disabled
patients the exercise programmes were of shorter duration but then repeated several times a day.
Regarding risk factor intervention and medical adjustment the patients consulted a cardiologist at
baseline and after 3, 6 and 12 months. At 4 and 5 months a telephone call was made by the
cardiologist to encourage continuous exercising and to answer any medical questions. All patients
were offered dietary counselling and (if required) smoking cessation.

Usual care

This group is equivalent to a non-rehabilitation control group. Patients were not offered exercise
education or dietary counselling but as for the home group, offered risk factor intervention and
medical adjustment by a cardiologist at baseline and after 3, 6 and 12 months. Telephone calls were
made at 4 and 5 months. Thus, this group received solely consultation at a cardiologist which is
offered to all patients in daily clinical practise who decline participation in our comprehensive

centre-based CR programme.

Outcome measures

Because many patients due to age and co-morbidity is not able to perform a symptom-limited

exercise capacity test the primary outcome was change in exercise capacity determined by 6MWT.
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The secondary outcomes were: sit to stand test (STS), self reported level of physical activity,
systolic and diastolic blood pressure, total-, HDL- and LDL-cholesterol, body mass index (BMI),
waist-hip ratio, proportion of smokers, HRQoL measured by SF-12 and anxiety and depression
estimated by Hospital Anxiety and Depression Scale (HADS). Outcomes were evaluated after 3, 6
and 12 months.

In the STS-test the patients must as fast as possible within 30 sec. change position from sitting on a
chair to upright standing, without holding the handgrip, hereby measuring the strength in the lower
limb. Self-reported level of physical activity was estimated by a questionnaire originally developed
by Saltin and Grimby '°. It has four categories ranging from a sedentary lifestyle, to performing
light activities 2-4 hours/week, activity more than 4 hours/week or highly vigorous physical activity
more than 4 hours/week. Patients in the last three categories were classified as having an active
lifestyle. Medication included the use of diuretics, beta-blockers, calcium antagonists, lipid
lowering drugs, anti-thrombotics, anti-diabetic and anti-depressive treatment. Sociodemographic
data included level of education, main employment status, contact to children, living alone and the
need of weekly assistance at home. Patients in NYHA II-IV and CCS II-IV were categorised as
having dyspnoea and angina, respectively. Co-morbidity was assed by The Charlson Co-Morbidity
Index (CMI) "7, which measures the burden of 19 co-morbid conditions through a weighted index.
The CMI was categorised in 3 sub-groups: 0 (no co-morbid condition), 1-2 and > 3 (high level of
co-morbid burden).

Adverse events were recorded in the study period and included admissions for MI, progressive
angina, decompensated congestive heart failure, severe bleeding, new malignant disease, and
performance of PCIL. Moreover, the number and duration of hospital admissions were recorded 1
year after randomisation. Mortality data were obtained from the Civil Registration System, which
records the vital status of all citizens in Denmark.

Statistical analysis
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To test the effect of the interventions at 3 and 12 months a mixed model of regression analysis was
used with a time*treatment interaction term. We used a mixed model in order to analyse the effect
of the interventions, since this statistical model allow us to include all data into one analysis. All the
models were adjusted for age and gender. We did not adjust the significance levels for multiple
testing, since such an adjustment is a too conservative test to perform when data are positively
correlated, as in this study.

Data were analysed by intention to treat. All statistical analysis was performed using STATA for

windows release 10.0.
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12 Table 1 Baseline characteristics according to intervention
13 Values are mean (SD) unless stated otherwise
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Characteristic Usual care Home
n=21 n=19
Age 76.5 (7.7) 77.3 (6.0)
Men n (%) 11 (52.3%) 12 (63.2%)
Risk factors
Hypertension, n (%) 13 (61.9%) 16 (88.9%)
Hyperlipidemia, n (%) 17 (81.0%) 18 (94.7%)
Diabetes, n (%) 2 (9.5%) 7 (36.8%)
BMI, kg/m’ 26.2 (3.6) 27.6 (4.5)
Current smokers, n (%) 9 (42.9%) 8 (42.1%)
Medical history
Previous ML, n (%) 8 (38.1%) 6 (31.7%)
Previous PCIL, n (%) 5(23.8%) 4 (21.1%)
Previous CABG, n (%) 2 (9.5%) 0 (0%)
Heart failure LVEF <45%, n (%) 9 (42.9%) 9 (50.0%)
Event prior to entry into the study
Post-MI without invasive procedure, n (%) 4 (19.1%) 0 (0%)
Post-PCI, n (%) 14 (66.7%) 16 (84.2%)
Post-CABG, n (%) 3 (14.3%) 3 (15.8%)

Clinical status

6MWT, m 325.9 (123.1) 290.9 (116.5)
STS 10.9 (3.7) 8.9 (4.8)
Systolic blood pressure, mmHg 138.3(22.2) 153.6 (27.5)
Diastolic blood pressure, mmHg 72.2 (13.9) 76.1 (13.0)
Waist-hip ratio 0.9 (0.1) 1.0 (0.1)
Dyspnoea, NYHA II-1V, n (%) 13 (61.9%) 11 (57.9%)
Angina, CCS II-1V, n (%) 4 (19.1%) 4 (21.1%)
Self-reported active lifestyle, n (%) 10 (47.6%) 6 (31.6%)
Co-morbid conditions
CMI score 0, n (%) 0 (0%) 1(5.3%)
1-2, n (%) 9 (42.9%) 7 (36.8%)
>3,n (%) 12 (57.1%) 11 (57.9%)
COPD, n (%) 7 (33.3%) 4 (21.1%)
Peripheral arterial disease, n (%) 3 (14.3%) 5(26.3%)
Laboratory values
Total cholesterol, mmol/l 4.5(1.1) 4.3(0.9)
HDL cholesterol, mmol/1 1.4 (0.3) 1.3 (0.6)
LDL cholesterol, mmol/l 2.5(12.2) 2.4 (1.7)
HRQoL, anxiety and depression
HADS anxiety score 4.7 (3.0) 5.1(4.9)
HADS depression score 5.3(3.8) 4.8 (2.7)
SF-12 PCS 39.0 (10.8) 38.0(9.9)
SF-12 MCS 46.9 (10.1) 48.9 (9.3)

10

Abbreviations: MI,
myocardial infarction;
PCI, percutaneous
transluminal coronary
intervention; CABG,
coronary artery bypass
graft; LVEF, left
ventricular ejection
fraction; 6MWT, 6
minutes walk test; STS,
sit to stand test; CMI,
Charlson co-morbidity
index; COPD, chronic
obstructive

lung disease; HRQoL,
health related quality of
life; HADS, Hospital
Anxiety and Depression
Scale; PMS, physical
composite scale of SF-
12; MCS, mental
composite scale of SF-
12.

Results
A total of 40 patients

participated. Baseline
characteristics are listed
in table 1. All patients
received anti-thrombotics
and lipid lowering drugs
and 77.4% received beta-

blockers.

Of eligible patients to receive CR (n=284) a total of 49% (n=140) declined to participate in the

centre-based programme, figure 1. Of these 29% accepted to participate in this study and 71%

(n=100) did not receive any rehabilitation.
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Exclusion rate was 10% mainly because of language barriers (n=13), social disorders (n=5),
dementia (n=5) and other reasons (n=7).

Exercise capacity

Figure 2 illustrates the unadjusted means of the primary outcome measurement of 6 MWT from
baseline to 12 months follow-up. The figure shows a significant increase in walking distance of
33.5m (95%CI: 6.2, 60.8, P=0.02) in the home group after the intervention followed by a significant
decline of -55.2m (95%CI: 18.7, 91.7, P<0.01) at 12 months follow-up to a level lower than the
baseline value. Patients in the usual care group had a non-significant increase in walking distance of
10.1m (95 %CI: -19.3, 39.5, P=0.5) after 3 months followed by a decline of -52.1m (95%CI: -3.0,
107.1, P=0.06) at the end of the follow-up period. When adjusting for age and gender in a mixed
model with a time*treatment interaction term, there were no significant differences between the
groups at 3 months (table 2). At 12 months follow-up, a significant decline in 6 MWT and STS was
found in both groups with no differences between the groups (table 3).

Other outcomes

A higher proportion of patients reported a change from an inactive to an active lifestyle in the home
group (27%, P<0.05) compared to the usual care group (-5%, P=0.6) after the intervention with a
difference between the two groups of 33% (P<0.05). At 12 months follow-up the proportion of
patients with a self-reported active lifestyle declined again in the home group with no changes in the

usual care group.
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Table 2 Effect of intervention at 3 months follow-up
All data are adjusted for age and gender. * P<0.05.
Abbreviations: CI, confidence interval; 6MWT, 6 minutes walk test; STS, sit to stand test; HRQoL,

health related quality of life; HADS, hospital anxiety and depression score; PCS, physical

component summary scale of SF-12; MCS, mental component summary scale of SF-12.

12

Usual Home

care

A0-3  95%CI A0-3 95%CI Between 95%CI

months months groups

comparison

Exercise capacity
6MWT, m 10.1 -23.6,43.9 36.3 -0.9,73.6 26.2 -24.1,76.5
STS 0.9 -0.8,2.6 1.0 -0.8,2.8 0.1 -2.3,2.6
Clinial status
Systolic blood pressure, mmHg 2.0 -8.4,124  -12.9 -24.2,-1.6% |-14.9 -30.2,0.5
Diastolic blood pressure, mmHg 4.1 -2.2,105 -1.5 -8.4,54 -5.7 -15.0, 3.7
BMI, kg/m’ 0.1 -1.3,1.5 -0.5 2.1, 1.1 -0.6 27,15
Waist-hip ratio -0.01 -0.03,0.01 -0.01 -0.03,0.01 |0 -0.03, 0.03
Laboratory values
Total cholesterol, mmol/l -0.2 -0.6,0.2 -0.1 -0.5,0.4 0.1 -0.5,0.7
HDL cholesterol, mmol/l 0.1 -0.01,0.2 0.1 -0.1,0.2 -0.04 -0.2,0.1
LDL cholesterol, mmol/l -0.2 -0.5,0.1 -0.1 -0.5,0.3 0.1 -0.4,0.6
Cholesterol/HDL ratio -0.4 -0.7,0 -0.3 -0.7, 0.1 0.1 -0.5,0.7
HRQoL, anxiety and
depression
HADS anxiety score -0.9 -2.3,0.5 -1.2 -2.7,0.6 -0.3 24,19
HADS depression score -1.1 -2.6,0.4 -1.0 -2.7,0.6 0.1 22,23
SF-12 PCS 2.7 -1.4,6.8 -0.4 5.1,4.3 -3.1 -94,3.1
SF-12 MCS 3.5 -0.9,7.9 2.4 -2.6,7.5 -1.0 -7.7,5.6

Table 3 Follow-up data at 12 months
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1
2
3
4 All data are adjusted for age and gender. * P<0.05, **P<0.01.
5 Abbreviations: CI, confidence interval; 6MWT, 6 minutes walk test; STS, sit to stand test; HRQoL,
6 health related quality of life; HADS, hospital anxiety and depression score; PCS, physical
; component summary scale of SF-12; MCS, mental component summary scale of SF-12.
9
10
11 Usual Home
12 care
13 A3-12  95%CI A3-12  95%CI Between 95%CI
14 months months groups
15 comparison
16 Exercise capacity
17 6MWT, m -50.9 -86.6, -15.3** -55.0 -94.0, -16.1*%* | -4.0 -56.8,48.8
18 STS -3.0 -4.7,-1.3%* -2.1 -3.9,-0.3* 0.9 -1.6,3.4
19 Clinical status
20 Systolic blood pressure, mmHg 0.7 -9.3,10.6 -2.5 -13.1,8.2 -3.1 -17.7,11.4
21 Diastolic blood pressure, mmHg  -0.6 -6.4,5.1 1.6 -4.6,7.8 2.2 -6.2,10.7
22 BMI, kg/m’ 0.4 -0.04, 0.8 0.6 0.1, 1.0* 0.2 -04,0.8
23 Waist-hip ratio 0.01 -0.01, 0.03 0.0 -0.02, 0.02 0.01 -0.04, 0.02
24 Laboratory values
25 Total cholesterol, mmol/l 0.1 -0.3,0.5 -0.1 -0.5,0.3 -0.2 -0.8,0.4
26 HDL cholesterol, mmol/l -0.1 -0.2,0.01 -0.04 -0.1, 0.1 0.1 -0.1,0.2
27 LDL cholesterol, mmol/l 0.1 -0.3,0.2 -0.04 -04,03 -0.1 -0.6, 0.4
28 Cholesterol/HDL ratio 0.3 -0.1, 0.6 0.1 -0.3,0.5 -0.2 -0.7,0.3
29 HRQoL, anxiety and
30 depression
31 HADS anxiety score 0.3 -1.3,1.9 0.4 -1.3,2.1 0.1 -2.3,2.4
32 HADS depression score 0.3 -1.2,1.8 1.2 -0.3,2.8 0.9 -1.3,3.1
33 SF-12 PCS 14 52,23 A1 -53,3.1 0.3 -5.4,6.0
gg SF-12 MCS 03 -4.6,4.0 14 61,33 -1.1 -7.5,5.3
36
37
38
39
40
41
42
43
44
jg There were no significant differences in clinical status, exercise capacity, laboratory values,
j; HRQoL or anxiety and depression score at 3 and 12 months follow-up either within or between the
49
50 groups.
51
52 The number and length of acute and non-acute admissions were equally distributed at 12 months
53
54 follow-up (data not shown).
55
56
57
58
59
60
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A total of nine patients died during a mean follow-up of 4’ years (usual care group n=5 and home

group n=4). There was no loss to follow-up.

Discussion

To the best of our knowledge, this is the first study to investigate the effect of home-based CR
compared to usual care (no rehabilitation) among elderly patients > 65 years with coronary heart
disease who declined participation in a centre-based programme. In many countries, including
Denmark, centre-based programmes are often the only cardiac rehabilitation programme available,
and the limited access to CR may be an important barrier for optimal secondary treatment and
prevention in elderly patients with coronary heart disease.

The study found that elderly patients who decline participation in centre-based CR had a low level
of exercise capacity and a high level of co-morbidity. For this population who is often found not to
be eligible to centre-based CR, home-based CR was feasible. There was a trend towards clinical
relevant improvement in 6MWT but these changes were not statistically significant compared to the
control group. Although the study is small and conclusions must be drawn with caution, it could
identify an intervention targeting this group of patients. After having ended the home programme
the gained improvement in exercise capacity was not sustained.

Exercise capacity

The effect of our home CR programme on exercise capacity is consistent with the findings in the
only other study investigating the effect of home-based CR and usual care among elderly with
coronary heart disease °. In this study, patients in the age groups 45-65 years, 66-75 years and > 75
years significantly improved their exercise capacity after participating in a home programme
although the improvement was less among the very old patients (>75 years).

The meta-analysis by Jolly et al '2, which included studies of all age groups, investigated the effect

of home-based CR and usual care. The meta-analysis showed an improvement in exercise capacity
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but could not identify any significant differences between the home and usual care group. The
authors explained this by the possability that patients in usual care groups may receive input that
match the home-interventions and thus diminish a possible difference. This could also have been
the case in our study.

At 12 months a significant decline in exercise capacity was found in both the home and usual care
group reaching a level lower than at entrance to the study. We identified two other studies with
long-term follow-up *'®. In contrast to our study they both found a sustained improvement in
exercise capacity after 12 months if the exercise programme was initiated at home. The discrepancy
could be caused by the duration of our home intervention that may have been too short to maintain
changes in lifestyle at 12 months follow-up, but our home intervention is in line with other home-
based programmes '*'*. The majority of programmes have a duration of 6-12 weeks "**''"*_ It has
been suggested that more intensive programmes with prolonged duration beyond 12 weeks have a

1920 However, in a previous study of heart failure patients *'

more successful long term outcome
even a prolonged centre-based maintenance programme with supervised sessions every two weeks
in addition to home exercise training could not maintain the improvements achieved during initial
CR *'. Furthermore, in the very large HF-ACTION trial * patients participated in an initial centre-
based exercise programme of 36 sessions in 3 months followed by a home-based exercise
programme with intensive follow-up and were equipment for home training was provided. In this
study there were no changes in exercise capacity at 12 months follow-up. This was explained partly
by insufficient adherence to training that was below the target set at all time points. The HF-
ACTION trial mainly included middle aged men with no major co-morbidities or limitations that
could interfere with training. Thus, in spite of intensive exercise programmes with close follow-up

in patients with no significant concomitant co-morbidities it is difficult to motivate patients to

adhere to training. Feasible solutions to overcome this have not yet been identified.
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The discrepancy between studies may also be due to the differences in the enrolled populations. Our
population was significantly older (mean age 77.3 +6.0 years versus 69.0 9.0 years ° and 64.3 £0.5
years '*) and had a high degree of co-morbidity and low level of exercise capacity. Age, co-
morbidity and disability are all found to be negative correlated with physical activity '>* and

adherence to training ***%°

and thus may have contributed significantly to the lack of sustained
effect at 12 months. In addition, the only other study targeting the elderly 3 the population was
highly selected with exclusions rate of 72% among the very old patients (>75 years) due to co-
morbidity, disability and congestive heart failure, leading to a much “healthier” population
compared to our population were only 10% were excluded.

Coronary heart disease is one of the leading causes of disability and with increasing age other
chronic non-cardiac conditions further limit function *°. Our population of elderly had a very high
frequency of co-morbid conditions (57% had CMI > 3). For comparison, a recent very large
nationwide study including 234 000 patients (median age 68 years in men and 75 years in women)
with first time acute myocardial infarction found that only 6% of that population had CMI>3 *’. In
addition to the high frequency of co-morbidity we found a low level of exercise capacity at
baseline, with mean 6MWT=308.4 m + 120. In healthy elderly subjects mean 6MWT is found to be
approximately 659 m + 74 m *® and in a recent RCT study from our group comparing home-based
CR with centre-based CR'® we found a baseline mean 6MWT of 340 m = 122 m in the centre group
10 These characteristics indicate that the group of elderly patients who decline participation in
centre-based rehabilitation is very vulnerable and not necessarily comparable with the population
who accept centre-based CR. Our finding is in concordance with previous studies who found that
older age, high burden of co-morbidity and low level of exercise capacity was negatively correlated

with participation rate in centre-based CR programmes 624,
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The high burden of co-morbidity in this population is most likely explained by the computerized
identification of patients which eliminated the selection and referral bias often seen to rehabilitation
units, which is not in favour of the elderly and patients with co-morbidity ***>'.

Other outcomes

Self-reported active lifestyle and systolic blood pressure changed favorably in the home group after
the intervention but there were no significant differences in diastolic blood pressure, body
composition, cessation of smoking, cholesterol profile and HRQoL between the groups. Our
population had a good risk factor control and low anxiety and depression score (HADS score < 8 is

s 32333
within normal rage) °~

at entrance to the study why a further improvement could not be expected.
We did not find any significant changes in HRQoL measured by SF-12. This is partly due to lack of
statistical power and the limited duration of our home intervention but is in concordance with the
meta-analysis by Jolly et al '> and with a recent published review concerning CR and HRQoL **.
We did not have any specific psychological intervention but the type of intervention
(comprehensive programmes, exercise only or mainly psychological interventions) do not seem to
affect these results '***,

In central Europe, centre-based CR is the traditional choice of CR services. However, establishing
of home-based CR programmes as an alternative for elderly patients could improve CR attendance
rate. In English speaking countries and in countries where health services are not free home-base
CR programmes are more commonly used, primarily through the adoption of The Heart Manual
3336 This is currently not an option in non-English speaking countries, in many of which there is a
stronger tradition of centre-based CR.

In the everyday scenario at the rehabilitation units there is only one CR programme available and
this is often a centre-based programme. Patients who decline enrolment in these programmes do not

have alternatives. A total of 29% of patients who initially declined centre-based CR did accept to

participate in this study and the proportion could have been even higher if the home-based CR
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programme was not part of a RCT study. Thus, with alternative concomitant CR programmes,
accessibility increases and participation rate will be expected to rise.

The main limitation of this study is the number of patients included. With the additionally large
variation in the effect of intervention as reflected in the wide confidence intervals there is a risk of
type II error. However, wide variations in effect of intervention are often seen in exercise trials and
our results are in concordance with other much larger exercise trials 2235 The strength of our study
is the randomised design and the unselected population of elderly patients with high co-morbidity,
which probably makes our population more representative of the elderly population in daily clinical
practice.

Conclusion

In this study of patient > 65 years with coronary heart disease home-based CR improved exercise
capacity, but there was no significant difference between the home intervention and the control
group. In addition, no significant difference was found in the secondary outcomes. The study found
that elderly cardiac patients who declined participation in centre-based CR had high level of co-
morbidity and low exercise capacity. These characteristics indicate that results from exercise trials
excluding this group of patients should be cautiously applied to the elderly population. After
cessation of the home intervention the gained improvement in exercise capacity was rapidly lost.
This emphasises, that close follow-up with continuous guidance beyond the initial rehabilitation
period is important. This study could contributes to the scientific gap on how to manage the large
population of elderly cardiac patients who are not interested in (or cable of) participating in a
centre-based CR programme. Larger trials of unselected older patients are needed in order to
confirm our findings and ways to overcome the barriers for adherence to exercise training has to be

established.
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Abstract:
Objective: To compared home-based cardiac rehabilitation (CR) with usual care (control group

with no rehabilitation) in elderly patients retwithrete-who declined participatione in centre-based

CR.
Design: Randomised clinical trial with 12 months follow-up and mortality data atafter 5% years

(mean follow-up 4V2 years).

Setting: Rehabilitation Unit, Department of Cardiology, Copenhagen, Denmark.

Participants: Elderly patients > 65 years with coronary heart disease.

Intervention: A physiotherapist made home visits in order to develop an individualised exercise
programme that could be performed at home and surrounding outdoor area. Risk factor
intervention, medical adjustment, physical and psychological assessments were offered at baseline
and after 3, 6 and 12 months.

Main Outcome Measurements: The primary outcome was six minutes walk test (6MWT).
Secondary outcomes were blood pressure, body composition, cholesterol profile, cessation of

smoking,-and health related quality of life (HRQoL), anxiety and depression.

Results: 40 patients participated. The study population was characterised by high age (median age
77 years, range 65-92 years) and high level of co-morbidity. Patients receiving home-based CR had
a significant increase in the primary outcome 6MWT of 33.5m (95%CI: 6.2, 60.8, P=0.02) at 3

months whereas the usual care group did not significantly improve, but with no significant

differences between the groups. Hewever-at-At 12 months follow-up there was a significant decline

in 6MWT in both groups; -55.2m (95%CI: 18.7, 91.7, P<0.01) in the home-based-€ER group and -
52.1m (95%CI: -3.0, 107.1, P=0.06) in the usual care group. There were no significant differences

in blood pressure, body composition, cholesterol profile, cessation of smoking orand HRQoL health

related-quality-ofJife-after 3, 6 and 12 months follow-up.
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7 Conclusions: Participation in home-based CR improved exercise capacity among elderly patients

8

9 with coronary heart disease, but there was no significant difference between the home intervention

10

11 and the control group. In addition, no significant difference was found in the secondary outcomes.

12

13 Hewever—wWhen intervention ceased the initial increase in exercise capacityeffeet was rapidly lost.

14

15

16

17 Article focus

18 = To compare home-based cardiac rehabilitation with usual care in elderly patients with

19 coronary heart disease who decline participation in a centre-based rehabilitation

20 programme.

21 Key messages

22 = Home-based cardiac rehabilitation improved exercise capacity among elderly patients

23 with coronary heart disease.

= This population of Eelderly patient w isease-hads a high level of co-

oq | yp g

o5 morbidity and disability.

26 =  When the home-based intervention ceased effect was rapidly lost.

Strengths and limitations of the study

27 = The randomised design provides a higher level of evidence.

28 = This population represents the ‘real-world’ scenario of elderly cardiac patients.

29 = The duration of the intervention may be too short to maintain changes in exercise

30 capacity at 12 months follow-up.

31 = The size of the study did not allow sub-group analysis.

32

33 .

34 Introduction

gg Participation in cardiac rehabilitation (CR) is often the first step toward optimal secondary =~ { Formatted: Font: Times New Roman, 12 pt |
) ‘[ Formatted: Plain Text ]

2273 treatment and prevention and is recommended to patients with coronary heart disease. The centre-

39 based programmes are the cornerstone in the evidence of CR, with meta-analysis showing an

40

41 approximately 20% reduction in all-cause and cardiac mortality and 17% reduction in re-infarction

42

43 rate among patients who participated in the programmes i% 'CR is also found to be effective among { Field Code Changed ]

44

45 the elderly age > 65 years ***-and-this-sroup-may-benefit the-mest. However, one of the main

46

47 problems in centre-based CR is the low participation rate among patients in general and among

48

49 elderly patients in particular. Participation rates are reported to be as low as 30% of eligible patients

22 > but among elderly patients participation rate is even lower 4 In addition, adherence rate to the

gg centre-based programmes are low and drop-out rates are high °. the-elderly-and-patients-with-co-
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In order to improve access and participation rate, there has been an increasing focus on home-based
CR where the entire programme or parts hereof is moved from the centre to the patients home. This

could be an attractive alternative to centre-based CR. Several guidelines have advocated for home-

based CR 7’9 and these programmes are now the main alternative to the centre-based programmes. - ‘{Formatted: Do not check spelling or grammar,}
777777777777777777777777777777777777777777 Superscript

-A-We have recently published a randomised clinical trial (RCT) comparing home-based CR with

centre-based CR in elderly patients with coronary heart disease '°. The study showed that home- - ‘{Formatted: Do not check spelling or grammar,}
Superscript

{ Field Code Changed ]
[ Field Code Changed ]
found a significantly better outcome in systolic blood pressure and in the likelihood of being a
smoker. The home-based programmes had also better outcomes with regard to exercise capacity
total cholesterol, anxiety and depression score although these data did not reach statistical
significance. at-serme-points-were-superiorto-usual-care—However-A limitation in the reviews and
meta-analyses, " are that the included populations in-thereviewswere are highly selected with - {gormatt_e;i: Do not check spelling or grammar,
uperscrip!

few elderly patients and excluding patients with co-morbidity and disability. Since elderly patients
with coronary heart disease is the fastest growing sub-group of cardiac patients there is an
increasing need for adjusting the CR programmes according to their requirements.

The aim of this study is, in a randomised design, to compare the effect of home-based CR with

usual care (no rehabilitation) in a population of patients > 65 years with coronary heart disease who

declined participation-did-ret-want-to-participate in a centre-based CR programme.

Methods
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Trial design

The study is a randomised clinical trial comparing home-based CR with usual care. Inclusion

criteria were patients > 65 years with a recent coronary event defined as acute myocardial infarction

(MI), percutaneous transluminal coronary intervention (PCI) or coronary artery bypass graft

(CABG) and who declined participation in centre-based CR. Exclusion criteria were mental

disorders (dementia), social disorders (severe alcoholism and drug abuse), living in a nursing home,

language barriers or use of wheelchair. Fhe-stady-represents-patients-not-witlingto-participate-in

discharsefrom-ourcoronary-department—Figure 1 shows the flowchart.

Patients were recruited from our Rehabilitation Unit which offers centre-based CR to all patients

with coronary heart disease assigned to the hospital. In order to ensure that all patients receive the

CR treatment offer, the referral procedure is centralized and computerized with identification of

patients from a database covering diagnosis and all invasive procedures performed in the

catchments area of Bispebjerg University Hospital, Copenhagen. Patients are consecutively invited

by letter and non-responders are additionally contacted by telephone. At the first visit in the

Rehabilitation Unit patients were invited to participate in the previous mentioned RCT comparing

ome-base with centre-base or as an alternative encouraged to participate in the centre-  _ - | Formatted: Do not check spelling or grammar,
h based CR with centre-based CR ° Iternat dt t te in th t | Formatted: D heck spell
7777777777777777777 I Superscript

based CR programme (outside the study). Patients who declined participation in these offers were

invited to participate in this study.

The recruitment period was from January 2007 to July 2008.

Inclusion of patients was not based on a sample size calculation.
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Patients had to give informed consent before any trial related procedures. Patients were randomised

in alternated block sizes of 4 to 6 using computer generated randomly permuted blocks. An
impartial person not related to the study randomised patients. Fheresult-of the randomisationconld

notbe-blinded-because-of the-nature-of- the-intervention—Due to the nature of the intervention

concealment of randomisation was not feasible with regard to both patients and researcher. Data

were collected at Bispebjerg University Hospital before randomisation and after 3, 6 and 12 months.
In addition, overall mortality data were obtained in July 2012, 5Y2 years after the study was
initiated.

The study was approved by the local ethic committee (jr.nr.KF01327990), the Danish Data
Protection Agency (j.nr. 2006-41-7212) and is registered at www.clinicaltrial.gov (NCT00489801).
Intervention

The home programme

received two home visits by a physiotherapist in a 6 weeks interval with the purpose of creatingin

order-to develop a training programme that could be performed at home and outside in local

surroundingssurreundinsoutdoorarea. APatients were carefully instructed in the training

programme and guided to optimal training effort. In between the visits-telephone a telephone call

was made by the physiotherapist i-between-the-two-visitsto-elariy-to resolve any questions.

The exercise programmes were individualised but followed the international recommendations with

30 min. exercise per day including 5-10 min. warm up (e.g. slow walking) and 10 min. cool down at
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a frequency of 6 days per week [ Field Code Changed

{ Field Code Changed

disabled patients the exercise programmes were of shorter duration but then repeated several times a
day.

Regarding risk factor intervention and medical adjustment the patients consulted a cardiologist

counselled-the-patients-at baseline and after 3, 6 and 12 months. At 4 and 5 months a telephone call

was made by the cardiologist to encourage continuous exercising and to answer any medical
questions. All patients were offered dietary counselling and (if requiredneeded) smoking cessation.
Usual care

This group is equivalent to a non-rehabilitation control group. Patients were not offered exercise

education or dietary counselling but asAs for the home group, the-patients-were-offered risk factor

intervention and medical adjustment by a cardiologist at baseline and after 3, 6 and 12 months. and

tTelephone calls were made at 4 and 5 months. There-was-ne-exercise-education-or-dietary
counseling butifneeded-smokinseessationwas-offered—Thus, this group received solely

consultation at a cardiologist which is offered to all patients in daily clinical practise who decline

participation in our comprehensive centre-based CR programme.

Outcome measures

Because many patients due to age and co-morbidity is not able to perform a symptom-limited

exercise capacity test Fhethe primary outcome was change in exercise capacity determined by

6MWT. The secondary outcomes were: sit to stand test (STS), self reported level of physical

activity, systolic and diastolic blood pressure, total-, HDL- and LDL-cholesterol, body mass index

(BMI), waist-hip ratio, proportion of smokers, and-healthrelated-quality-eflife- HRQoL measured

by SF-12 and anxiety and depression estimated by Hospital Anxiety and Depression Scale (HADS).

Outcomes were evaluated after 3, 6 and 12 months.
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In the STS-test the patients must as fast as possible within 30 sec. change position from sitting on a
chair to upright standing, without holding the handgrip, hereby measuring the strength in the lower
limb. Self-reported level of physical activity was estimated by a questionnaire originally developed

1% 1t has four categories ranging from a sedentary lifestyle, to performing

N = e 2 %A S o

by Saltin and Grimby
light activities 2-4 hours/week, activity more than 4 hours/week or highly vigorous physical activity
more than 4 hours/week. Patients in the last three categories were classified as having an active
lifestyle. Medication included the use of diuretics, beta-blockers, calcium antagonists, lipid

lowering drugs, anti-thrombotics, anti-diabetic and anti-depressive treatment. Sociodemographic
data included level of education, main employment status, contact to children, living alone and the
need of weekly assistance at home. Patients in NYHA II-IV and CCS II-IV were categorised as
having dyspnoea and angina, respectively. Co-morbidity was assed by The Charlson Co-Morbidity
Index (CMD) ™", which measures the burden of 19 co-morbid conditions through a weighted index.
The CMI was categorised in 3 sub-groups: 0 (no co-morbid condition), 1-2 and > 3 (high level of
co-morbid burden).

Adverse events were recorded in the study period and included admissions for MI, progressive
angina, decompensated congestive heart failure, severe bleeding, new malignant disease, and
performance of PCI. Moreover, the number and duration of hospital admissions were recorded 1

year after randomisation. Mortality data were obtained from the Civil Registration System, which

records the vital status of all citizens in Denmark.

Statistical analysis

eategorieal-variables—To test the effect of the interventions at 3 and 12 months a mixed model of

regression analysis was used with a time*treatment interaction term. We used a mixed model in

order to analyse the effect of the interventions, since this statistical model allow us to include all

data into one analysis. All the models were adjusted for age and gender. We did not adjust the

 Field Code Changed

\: Field Code Changed
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significance levels for multiple testing, since such an adjustment is a too conservative test to
perform when data are positively correlated, as in this study.
Data were analysed by intention to treat. All statistical analysis was performed using STATA for

windows release 10.0.
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Table 1 Baseline characteristics according to intervention
Values are mean (SD) unless stated otherwise

Characteristic Usual care Home
n=21 n=19
Age 76.5 (7.7) 77.3 (6.0)
Men n (%) 11 (52.3%) 12 (63.2%)
Risk factors
Hypertension, n (%) 13 (61.9%) 16 (88.9%)
Hyperlipidemia, n (%) 17 (81.0%) 18 (94.7%)
Diabetes, n (%) 2 (9.5%) 7 (36.8%)*
BMI, kg/m’ 26.2 (3.6) 27.6 (4.5)
Current smokers, n (%) 9 (42.9%) 8 (42.1%)
Medical history
Previous M1, n (%) 8 (38.1%) 6 (31.7%)
Previous PCI, n (%) 5 (23.8%) 4(21.1%)
Previous CABG, n (%) 2 (9.5%) 0 (0%)
Heart failure LVEF < 45%, n (%) 9 (42.9%) 9 (50.0%)
Event prior to entry into the study
Post-MI without invasive procedure, n (%) 4 (19.1%) 0 (0%)
Post-PCI, n (%) 14 (66.7%) 16 (84.2%)
Post-CABG, n (%) 3 (14.3%) 3 (15.8%)
Clinical status
6MWT, m 325.9 (123.1) 290.9 (116.5)
STS 10.9 (3.7) 8.9 (4.8)
Systolic blood pressure, mmHg 138.3 (22.2) 153.6 (27.5)
Diastolic blood pressure, mmHg 72.2 (13.9) 76.1 (13.0)
Waist-hip ratio 0.9 (0.1) 1.0 (0.1)
Dyspnoea, NYHA II-1V, n (%) 13 (61.9%) 11 (57.9%)
Angina, CCS II-IV, n (%) 4 (19.1%) 4 (21.1%)
Self-reported active lifestyle, n (%) 10 (47.6%) 6 (31.6%)
Co-morbid conditions
CMI score 0, n (%) 0 (0%) 1(5.3%)
1-2, n (%) 9 (42.9%) 7 (36.8%)
>3,n (%) 12 (57.1%) 11 (57.9%)
COPD, n (%) 7 (33.3%) 4 (21.1%)
Peripheral arterial disease, n (%) 3 (14.3%) 5 (26.3%)
Laboratory values
Total cholesterol, mmol/l 4.5 (1.1) 4.3(0.9)
HDL cholesterol, mmol/l 1.4 (0.3) 1.3 (0.6)
LDL cholesterol, mmol/l 2.5(12.2) 2.4 (1.7)
Health related quality ol lile
HRQoL, anxiety and depression
HADS anxiety score 4.7 (3.0) 5.14.9)
HADS depression score 5.3(3.8) 4.8 (2.7)
SE-12 PCS 39.0 (10.8) 38.0(9.9)
SE-12 MCS 46.9 (10.1) 48.9 (9.3)

Abbreviations: MI, myocardial infarction; PCI, percutaneous transluminal coronary intervention;
CABG, coronary artery bypass graft; LVEF, left ventricular ejection fraction; 6MWT, 6 minutes
walk test; STS, sit to stand test; CMI, Charlson co-morbidity index; COPD, chronic obstructive
lung disease; HRQoL., health related quality of life; HADS, Hospital Anxiety and Depression Scale;
PMS, physical composite scale of SF-12; MCS, mental composite scale of SF-12.
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Results
A total of 40 patients participated. Baseline characteristics are listed in table 1. Exeeptfora-higher

(data-not-shewn)—All patients received anti-thrombotics and lipid lowering drugs and 77.4%

received beta-blockers.

Of eligible patients to receive CR (n=284) a total of 49% (n=140) declined to participate in the

centre-based programme, figure 1. Of these 29% accepted to participate in this study and 71%

(n=100) did not receive any rehabilitation.

Exclusion rate was 10% mainly because of language barriers (n=13), social disorders (n=5),

dementia (n=5) and other reasons (n=7).

Exercise capacity

Figure 2 illustrates the unadjusted means of the primary outcome measurement of 6MWT from
baseline to 12 months follow-up. The figure shows a significant increase in walking distance of
33.5m (95%CI: 6.2, 60.8, P=0.02) in the home group after the intervention followed by a significant
decline of -55.2m (95%CI: 18.7, 91.7, P<0.01) at 12 months follow-up to a level lower than the
baseline value. Patients in the usual care group had a non-significant increase in walking distance of
10.1m (95 %CI: -19.3, 39.5, P=0.5) after 3 months followed by a decline of -52.1m (95%CI: -3.0,
107.1, P=0.06) at the end of the follow-up period. When adjusting for age and gender in a mixed
model with a time*treatment interaction term, there were no significant differences between the
groups at 3 months (table 2). At 12 months follow-up, a significant decline in 6 MWT and STS was
found in both groups with no differences between the groups (table 3).

Other outcomes

A higher proportion of patients reported a change from an inactive to an active lifestyle in the home

group (27%, P<0.05) compared to the usual care group (-5%, P=0.6) after the intervention with a
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difference between the two groups of 33% (P<0.05). At 12 months follow-up the proportion of

patients with a self-reported active lifestyle declined again in the home group with no changes in the

usual care group.

Table 2 Effect of intervention at 3 months follow-up

Usual Home - { Formatted Table
care
A0O-3  95%CI A0-3 95%CI Between 95%CI
months months groups
A-3-months
Boesn
b
usaalecare
Exercise capacity
6MWT, m 10.1 -23.6,43.9 36.3 -0.9,73.6 26.2 -24.1,76.5
STS 0.9 -0.8, 2.6 1.0 -0.8, 2.8 0.1 -2.3,2.6
Clinial status
Systolic blood pressure, mmHg 2.0 -8.4,124 -12.9 24.2,-1.6% |-14.9 -30.2,0.5
Diastolic blood pressure, mmHg 4.1 -2.2,105 -1.5 -8.4,54 -5.7 -15.0, 3.7
BMI, kg/m2 0.1 -1.3,1.5 -0.5 -2.1,1.1 -0.6 2.7, 1.5
Waist-hip ratio -0.01 -0.03,0.01 -0.01 -0.03,0.01 |0 -0.03, 0.03
Laboratory values
Total cholesterol, mmol/l -0.2 -0.6,0.2 -0.1 -0.5,04 0.1 -0.5,0.7
HDL cholesterol, mmol/l 0.1 -0.01,0.2 0.1 -0.1,0.2 -0.04 -0.2,0.1
LDL cholesterol, mmol/l -0.2 -0.5,0.1 -0.1 -0.5,0.3 0.1 -04,0.6
Cholesterol/HDL ratio 0.4 -0.7,0 -0.3 -0.7,0.1 0.1 -0.5,0.7
HRQoL, anxiety and depression
HADS anxiety score -0.9 -2.3,0.5 -1.2 -2.7,0.6 -0.3 24,19
HADS depression score -1.1 -2.6,0.4 -1.0 -2.7,0.6 0.1 22,23
SF-12 PCS 2.7 -1.4,6.8 -0.4 5.1,4.3 -3.1 -94,3.1
SFE-12 MCS 3.5 -09,7.9 2.4 -2.6,7.5 -1.0 -7.7,5.6

All data are adjusted for age and gender. Positive-data-indicates-an-inerease-in-outcorme-orisin
favour-of-home-based rehabilitation—* P<0.05.
Abbreviations: CI, confidence interval; 6MWT, 6 minutes walk test; STS, sit to stand test; HRQoL.,

health related quality of life; HADS, hospital anxiety and depression score; PCS, physical

component summary scale of SF-12; MCS, mental component summary scale of SF-12.
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Table 3 Follow-up data at 12 months
Usual Home - - { Formatted Table
care
A3-12  95%CI A3-12  95%CI Between 95%CI
months months groups
comparison
between
homce-
usual-carc
Exercise capacity
6MWT, m -50.9 -86.6, -15.3** -55.0 -94.0, -16.1** | -4.0 -56.8, 48.8
STS -3.0 -4.7,-1.3%* 2.1 -3.9,-0.3* 0.9 -1.6,3.4
Clinical status
Systolic blood pressure, mmHg 0.7 -9.3,10.6 -2.5 -13.1, 8.2 -3.1 -17.7,11.4
Diastolic blood pressure, mmHg  -0.6 -6.4,5.1 1.6 -4.6,7.8 2.2 -6.2,10.7
BMI, kg/m’ 0.4 -0.04, 0.8 0.6 0.1, 1.0* 0.2 -0.4,0.8
Waist-hip ratio 0.01 -0.01, 0.03 0.0 -0.02, 0.02 0.01 -0.04, 0.02
Laboratory values
Total cholesterol, mmol/l 0.1 -0.3,0.5 -0.1 -0.5,0.3 -0.2 -0.8,04
HDL cholesterol, mmol/l -0.1 -0.2, 0.01 -0.04 -0.1,0.1 0.1 -0.1,0.2
LDL cholesterol, mmol/l 0.1 -0.3,0.2 -0.04 -04,0.3 -0.1 -0.6,0.4
Cholesterol/HDL ratio 0.3 -0.1,0.6 0.1 -0.3,0.5 -0.2 -0.7,0.3
Health related quality ol lile
HRQoL, anxiety and depression
HADS anxiety score 0.3 -1.3,19 0.4 -1.3,2.1 0.1 23,24
HADS depression score 0.3 -1.2,1.8 1.2 -0.3,2.8 0.9 -1.3,3.1
SF-12 PCS -14 52,23 -1.1 -5.3,3.1 0.3 -5.4,6.0
SF-12 MCS -0.3 -4.6,4.0 -1.4 -6.1,3.3 -1.1 -7.5,5.3

All data are adjusted for age and gender. Positive-data-indicates-an-inerease-in-outcorme-orisin

favour-of-home-basedrehabilitation—* P<0.05, **P<0.01.

Abbreviations: CI, confidence interval; 6BMWT, 6 minutes walk test; STS, sit to stand test; HRQoL.,
health related quality of life; HADS, hospital anxiety and depression score; PCS, physical
component summary scale of SF-12; MCS, mental component summary scale of SF-12.
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no significant differences in clinical status, exercise capacity, laboratory values, HRQoL or anxiety

and depression score dia

smokingand-healthrelated-guality-of-life-at 3 and 12 months follow-up either within or between the

heme-and-usual-eare-groups.

The number and length of acute and non-acute admissions were equally distributed at 12 months

follow-up (data not shown). Mertality-datashewed-that

A total of nine patients died during a mean follow-up of 4V years -rine-patients-died-within 5%

years-(usual care group n=5 and home group n=4). There was no loss to follow-up.

Discussion
To the best of our best-knowledge, this is the first study to investigate the effect of home-based CR
compared to usual care (no rehabilitation) among elderly patients > 65 years with coronary heart

disease who did-retwantte-partieipate-declined participation in a centre-based programme. In

many countries, including Denmark, centre-based programmes are often the only cardiac

rehabilitation programme available, and the limited access to CR may be an important barrier for

optimal secondary treatment and prevention in elderly patients with coronary heart disease.

The study_found-eerfirms that elderly patients who decline participation in centre-based CR are-had
a very-fragile-group-with-low level of exercise capacity and a high level of co-morbidity. For this

population who is often found not to be eligible to centre-based CR. home-based CR was feasible.

There was a trend towards clinical relevant improvement in 6 MWT but these changes were not

statistically significant compared to the control group. feund-te-impreve-exereise-capacity-and

aAlthough theis study is small and conclusions must be drawn with caution,gereralisation-thus

limnited; it could identifyies an intervention targeting this vunerable-group of patients. Hewever;
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Aafter having endeding the home programme the gained improvement in exercise capacity was not
sustained.

Exercise capacity

The effect of our home CR programme on exercise capacity is consistent with the findings in the

only other study investigating the effect of home-based CR and usual care among elderly with

Page 38 of 54

coronary heart disease . In this study, patients in the age groups 45-65 years, 66-75 years and > { Field Code Changed

75 years significantly improved their exercise capacity after participating in a home programme

although the improvement was less among the very old patients (>75 years).

Joly-etall’s The meta-analysies by Jolly et al */, which included studies of all age groups, ( Field Code Changed

investigated the effect of home-based CR and usual care. The meta-analysis showed an

improvement in exercise capacity but could not identify any significant differences between the

home and usual care group. The authors explained this by the possabilityprebability; that patients in

usual care groups may receive input that match the home-interventions and thus diminish a possible

difference. This could also have been the case in our study.

At 12 months a significant decline in exercise capacity was found in-this-stady—in both the home and

usual care group reaching a level lower than at entrance to the study. We identified two other

studies with long-term follow-up f i] f%:ﬁhjqu}pflg contrast to our study they both founda [ Field Code Changed

sustained improvement in exercise capacity after 12 months if the exercise programme was initiated

at home. The discrepancy could be caused by the duration of our home intervention that may have

been too short to maintain changes in lifestyle at 12 months follow-up, but our home intervention is

in line with other home-based programmes ]zjlf.;l:l”nieirpz}iQgitiyiqfipirggrgm[np;s have a durationof 6- - {gormatt'eg: Do not check spelling or grammar,
uperscrip!

12 weeks 7:9:171-13; It has been suggested that more intensive programmes with prolonged duration - {gormat@eg: Do not check spelling or grammar,
uperscrip!

beyond 12 weeks have a more successful long term outcome Al 9?(1. However, in a previous study of - {gormat@e?: Do not check spelling or grammar,
uperscrip!

heart failure patients > even a prolonged centre-based maintenance programme with supervised - {gormatt_e;i: Do not check spelling or grammar,
uperscrip!

|
|
|
|

sessions every two weeks in addition to home exercise training could not maintain the
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improvements achieved during initial CR >'. Furthermore. in the very large HE-ACTION trial ** - {Formatted: Do not check spelling or grammar,}
”””””””””””””””””””””” N Superscript
patients participated in an initial centre-based exercise programme of 36 sessions in 3 months Igormatt_e;i: Do not check spelling or grammafq
uperscrip!

followed by a home-based exercise programme with intensive follow-up and were equipment for

home training was provided. In this study there were no changes in exercise capacity at 12 months

follow-up. This was explained partly by insufficient adherence to training that was below the target

set at all time points. The HF-ACTION trial mainly included middle aged men with no major co-

morbidities or limitations that could interfere with training. Thus, in spite of intensive exercise

programmes with close follow-up in patients with no significant concomitant co-morbidities it is

difficult to motivate patients to adhere to training. Feasible solutions to overcome this have not yet

been identified.
The discrepancy between studies may also be due to eaused-by-the differences in the enrolled

populations. ;-eOur population was significantly older; (mean age 77.3 £6.0 years versus 69.0 £9.0

years fg and 64.3 +0.5 years LLSH); and had a high degree of co-morbidity and low level of exercise [ Field Code Changed ]

77777777777777777777777777777777777777777777777777777777777777 ' { Field Code Changed ]

capacity.-whieh Age, co-morbidity and disability are all found to be negative correlated with

15;23 62425
. and adherence to training

physical activity Formatted: Do not check spelling or grammar,

Superscript

the lack of sustained effect at 12 months. In addition, the only other study targeting the elderlyfi{ - Cunerecrint

) ‘[ Formatted: Do not check spelling or grammar,}

Field Code Changed

the population was highly selected with exclusions rate of 72% among the very old patients (>75

s

years) due to co-morbidity, disability and congestive heart failure.- leading to a much “healthier’

population compared to our population were only 10% were excluded.

chronic non-cardiac conditions further limit function 3*6 Our population of elderly had a very high [ Field Code Changed ]

"~ { Formatted: Do not check spelling or grammar,
Superscript

frequency of co-morbid conditions (57% had CMI > 3).-and For comparison, a recent very large

nationwide study including 234 000 patients (median age 68 years in men and 75 years in women)
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with first time acute myocardial infarction found that only 6% of that population had CMI>3 2?. In - {Formatted:
o ‘{Formatted:
addition to the high frequency of co-morbidity we found a low level of exercise capacity_at Superscript

Do not check spelling or grammar,}

baseline, «with mean 6MWT=308.4 m + 120y;. In healthy elderly subjects mean 6MWT is found to

be approximately 659 m + 74 m ** shi i i | - { Formatted:

Superscript

Do not check spelling or grammar, J

peputation—and in a recent RCT study from our group comparing home-based CR with centre-based

Do not check spelling or grammar,}

CRIO we found a baseline mean 6MWT of 340 m + 122 m in the centre group A]O. These __ -~ | Formatted:
777777777777777777777777777777777777777777777 - T Superscript
characteristics indicate that the group of elderly patients who decline participation in centre-based ng;g:s:i;:'-

: Do not check spelling or grammar,}

rehabilitation is very vulnerable and not necessarily comparable with the population who accept

centre-based CR. Our finding is in concordance with previous studies who found that older age,

high burden of co-morbidity and low level of exercise capacity was negatively correlated with

participation rate in centre-based CR programmes 6:24 | - {Formatted:

Superscript

Do not check spelling or grammar,}

The high burden of co-morbidity in this population is most likely explained by the computerized

identification of patients which eliminated the selection and referral bias often seen to rehabilitation

units, which is not in favour of the elderly and patients with co-morbidity 22", | - ‘{Formatted:

Superscript

Do not check spelling or grammar,}

Other outcomes

ExeeptforsSelf-reported active lifestyle and systolic blood pressurewhich-changedpressure

changed favorablyfaverable in the home group after the intervention; but there were no significant

differences in diastolic blood pressure, body composition, cessation of smoking, cholesterol profile

and HRQoL health-related-quality-of Jife-between the home-and-usual-eare-groups. Our population
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6
7 had a good risk factor control and low anxiety and depression score (HADS score < 8 is within
8
normal rage) °~ at entrance to the stu W a further improvement could not be expected. __ - | Formatted: Do not check spelling or grammar,
9 1 *>% at entrance to the study -why a further imp t could not be expected
’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’ Superscript
10
11 We did not find any significant changes in HRQoL measured by SF-12. This is partly due to lack of
12
13 statistical power and the limited duration of our home intervention but is in concordance with the
14
15 meta-analysis by Jolly et al ,]2 and with a recent published review concerning CR and HRQoL ;z 4 - {Formatted: English (U.S.) ]
7777777777777777777777777777777777777777777 NN
16 N N [ Field Code Changed ]
17 We did not have any specific psychological intervention but the type of intervention \\\ { Formatted: Do not check spelling or grammar,}
\ | Superscript
\
ig (comprehensive programmes, exercise only or mainly psychological interventions) do not seem to {Formatted: Do not check spelling or grammar,}
Superscript
20 affect these results 12;34. __ — | Formatted: Do not check spelling or grammar,
2F e Superscript
22 In central Europe, centre-based CR is the traditional choice of CR services. However, establishing
23
24 of home-based CR programmes as an alternative for elderly patients could improve CR attendance
25
26 rate. In English speaking countries and in countries where health services are not free home-base
27
28 CR programmes areis more commonly used, primarily through the adoptionsse of The Heart
29 ]
30 | Manual ™ This is currently not an option in non-English speaking countries. in many of which - {Formatted= Do not check speling or grammr,
Superscript
31 617
32 there is a stronger tradition of centre-based CR.-Resultsfromthese-programmes-are-promisthe 5
33 .. . .
34
gg n the everyday scenario at the rehabilitation units there is only one CR programme available and
2273 this is often a centre-based programme. Patients who decline enrolment in these programmes do not
39 have alternatives. A total of 29% of patients who initially declined centre-based CR did accept to
40
41 participate in this study and the proportion could have been even higher if the home-based CR
42
43 programme was not part of a RCT study. Thus, with alternative concomitant CR programmes,
44
45 accessibility increases and participation rate will be expected to rise.
46
47 The main limitation of this study is the number of patients included.—which-did-notallow-any-sub-
48
49 sroup-analysis: With the additionally large variation in the effect of intervention as reflected in the
50 . . . . . . . .
51 wide confidence intervals there is a risk of type II error. However, wide variations in effect of
gg intervention eenfidenece-intervals-are often seen in exercise trials and our results are in concordance
54
55
56
57
58
59
60
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with other much larger exercise trials 32;3516:]8. The strength of ourthis study is the randomised [ Field Code Changed

design and the unselected population of elderly patients with high co-morbidity, which probably

makes our population more representative of the elderly population in daily clinical practice. Fhe

Conclusion
In this study of patient > 65 years with coronary heart disease home-based CR improved exercise

capacity, but there was no significant difference between the home intervention and the control

group. In addition, no significant difference was found in the secondary outcomes. The study

eonfirms-that found that elderly cardiac patients who declined participation in centre-based CR are-a

veryfrasHe population-with-had high level of co-morbidity and low exercise capacity.disability

These characteristics indicate and-that results from exercise trials excluding this group of patients

should be cautiously eannotjustbe-applied to the elderly population. After cessation of the home

intervention the gained improvement in exercise capacity was rapidly lost. This emphasises, that
close follow-up with continuous guidance is-+mpertant-beyond the initial rehabilitation period is

important. This study could contributes to the scientific gap on how to manage the large population

of elderly cardiac patients who are not interested in (or cable of) participating in a centre-based CR

programme. Larger trials of unselected older patients are needed in order to confirm our findings

and ways to overcome the barriers for adherence to exercise training has to be established.
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13 Figure 1 Flowchart

15 Figure 2 Changes in mean values of 6MWT

* P value between 3 and 12 months
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Title and abstract
1a Identification as a randomised trial in the title Title page
1b  Structured summary of trial design, methods, results, and conclusions (for specific guidance see CONSORT for abstracts) Abstract
Introduction
Background and 2a  Scientific background and explanation of rationale 3-4
objectives 2b  Specific objectives or hypotheses 4
Methods
Trial design 3a  Description of trial design (such as parallel, factorial) including allocation ratio 5-6
3b  Important changes to methods after trial commencement (such as eligibility criteria), with reasons No changes
were made
Participants 4a  Eligibility criteria for participants 5
4b  Settings and locations where the data were collected 6
Interventions 5 The interventions for each group with sufficient details to allow replication, including how and when they were 6-7
actually administered
Outcomes 6a Completely defined pre-specified primary and secondary outcome measures, including how and when they 7-8
were assessed
6b  Any changes to trial outcomes after the trial commenced, with reasons No changes
were made
Sample size 7a  How sample size was determined 6
7b  When applicable, explanation of any interim analyses and stopping guidelines Not relevant
Randomisation:
Sequence 8a Method used to generate the random allocation sequence 6
generation 8b  Type of randomisation; details of any restriction (such as blocking and block size) 6
Allocation 9 Mechanism used to implement the random allocation sequence (such as sequentially numbered containers), 6
concealment describing any steps taken to conceal the sequence until interventions were assigned
mechanism
Implementation 10  Who generated the random allocation sequence, who enrolled participants, and who assigned participants to 6
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Blinding

Statistical methods

Results
Participant flow (a
diagram is strongly
recommended)
Recruitment

Baseline data
Numbers analysed

Outcomes and
estimation

Ancillary analyses

Harms

Discussion
Limitations

Generalisability
Interpretation

Other information
Registration
Protocol

Funding

11a

11b
12a
12b

13a

13b

14a

14b
15
16

17a

17b
18

19

20
21
22

23
24
25
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interventions

If done, who was blinded after assignment to interventions (for example, participants, care providers, those
assessing outcomes) and how

If relevant, description of the similarity of interventions

Statistical methods used to compare groups for primary and secondary outcomes

Methods for additional analyses, such as subgroup analyses and adjusted analyses

For each group, the numbers of participants who were randomly assigned, received intended treatment, and
were analysed for the primary outcome

For each group, losses and exclusions after randomisation, together with reasons

Dates defining the periods of recruitment and follow-up

Why the trial ended or was stopped

A table showing baseline demographic and clinical characteristics for each group

For each group, number of participants (denominator) included in each analysis and whether the analysis was
by original assigned groups

For each primary and secondary outcome, results for each group, and the estimated effect size and its
precision (such as 95% confidence interval)

For binary outcomes, presentation of both absolute and relative effect sizes is recommended

Results of any other analyses performed, including subgroup analyses and adjusted analyses, distinguishing
pre-specified from exploratory

All important harms or unintended effects in each group (for specific guidance see CONSORT for harms)

Trial limitations, addressing sources of potential bias, imprecision, and, if relevant, multiplicity of analyses
Generalisability (external validity, applicability) of the trial findings
Interpretation consistent with results, balancing benefits and harms, and considering other relevant evidence

Registration number and name of trial registry
Where the full trial protocol can be accessed, if available
Sources of funding and other support (such as supply of drugs), role of funders

Not possible

Not relevant

8-9

8-9

11

11 + Figure 1

6-7

5

Yes

Figure 1

Table 2+3
12-13

Table 2+3

Table 2+3
Figure 2

14

18-19

14-15

14-19

19-20
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43
44
45
46
47

48
10
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*We strongly recommend reading this statement in conjunction with the CONSORT 2010 Explanation and Elaboration for important clarifications on all the items. If relevant, we also

recommend reading CONSORT extensions for cluster randomised trials, non-inferiority and equivalence trials, non-pharmacological treatments, herbal interventions, and pragmatic trials.

Additional extensions are forthcoming: for those and for up to date references relevant to this checklist, see www.consort-statement.org.
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